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ü
h
lle

itn
e
r,

J
u
n
e

2
2
,
2
0
1
0
,
L
o
o
p
fe

st
IX



V
irtu

a
l
co

rre
ctio

n
s

-
h
e
a
vy

lo
o
p

p
article

m
a
ss

lim
it

T
o
ta

l
v
irtu

a
l
co

rre
ctio

n
[h

e
a
v
y

sq
u
ark

/
q
u
ark

lim
it]:

C
v
irt

=
Γ

(1−
ε)

Γ
(1−

2
ε)

(
4
π

µ
2

M
2Φ

)
ε
{−

3ε
2 −

3
3−

2
N

F

6
ε

(
µ

2

M
2Φ

)
−

ε

+
π

2
+

1
12

+
72
R
e

{
P

Q̃
g
ΦQ̃

F̃
(τ

Q̃
)

P

Q
g
ΦQ

F
(τ

Q
)+

P

Q̃
g
ΦQ̃

F̃
(τ

Q̃
)

}
}

↑
↑

IR
C
o
ll

[w
ith

o
u
t

sq
u
ark

lo
o
p
s

o
n
ly

1
12
]

T
o

g
et

a
fi
n
ite

cro
ss

sectio
n

th
e

real
correctio

n
s

h
ave

to
b
e

ad
d
ed

.

M
.M

.
M

ü
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ŝ

)
ε−

lo
g
(1−

τ̂
)
}

τ̂
P

g
q (τ̂

)−
1

+
2
τ̂−

τ̂
23

D
q
q̄

=
3
2

2
7

(1−
τ̂
)
3

-
IR

,
C
o
ll.

p
o
les

in
C

re
a
l
su

b
tract

th
e

corresp
o
n
d
in

g
o
n
es

o
f
th

e
virtu

al
correctio

n
s.

-
C
o
ll.

p
o
les

in
th

e
real

correctio
n
s

(A
ltarelli-P

arisi
kern

els
as

co
effi

cien
ts)

 
ab

sorb
ed

in
N

L
O

stru
ctu

re
fu

n
ctio

n
s.

M
.M

.
M

ü
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ü
h
lle

itn
e
r,

J
u
n
e

2
2
,
2
0
1
0
,
L
o
o
p
fe

st
IX


